Combination of radiation therapy and intracranial bleomycin in the 9L rat brain tumor model.
The rat 9L brain tumor model was used to investigate the therapeutic potential of a combined modality approach using intracranial Bleomycin and radiation therapy. Bolus Bleomycin was delivered intracranially into the tumor volume via cannula guides; for continuous infusions, osmotic mini-pumps were implanted subcutaneously between the scapulae with flexible tubing to deliver the drug directly into the tumor and brain. Two to six bolus injections of Bleomycin (1 unit/kg each) over 5-11 days produced modest (usually statistically significant, p less than 0.05) increases in the median survival time compared to controls. Continuous infusion of Bleomycin by osmotic pump (10 units/kg over 7 days or 15 units/kg over 14 days) was also effective at significantly increasing median survival times compared to that of controls. Radiation therapy schedules of 10 daily fractions in 12 days (2 weeks) or 10 twice-daily fractions in 5 days produced dose-dependent increases in median survival time. Multiple bolus injections of Bleomycin when combined with fractionated radiation therapy significantly increased the median survival time due to fractionated radiation therapy alone for low doses (40 or 50 Gy). However, at higher radiation doses, the addition of Bleomycin either had no effect on median survival time or actually shortened it. Continuous infusion of Bleomycin by osmotic pump was effective when added to low dose radiation therapy in several experiments, twice for a total radiation dose of 50 Gy and once for radiation therapy of 60 Gy. However, it was also observed (once for 60 Gy and twice for 70 Gy) that the addition of continuous infusion Bleomycin either had no effect or served to decrease the improvement of median survival time obtained by radiation therapy alone. Thus, we conclude that increases in normal tissue toxicity can prevent full attainment of improved therapeutic advantage from the addition of Bleomycin to fractionated radiation therapy in the rat 9L model. These results should be considered when attempts are made to combine radiation therapy and intracranial Bleomycin for the treatment of patients with primary malignant brain tumors.